Background. Despite the enormous potential for adverse events in primary care, the knowledge base about patient safety in this context is still sparse. The lack of appropriate measurement methods is a key factor limiting the development of research in this field. Objective. To identify and characterize available patient reported instruments to measure patient safety in primary care. Methods. We conducted a systematic literature review. We searched in bibliographic sources for empirical studies describing the development, evaluation or use of patient reported instruments assessing patient safety in primary care. Study selection and data extraction were independently conducted by two researchers. Results. We identified 28 studies reporting on 23 different instruments. Fifteen instruments were designed for paper-based self-administration, six for phone interview and two consisted in electronic reporting systems. Most instruments focused on specific aspects of patient safety, most commonly on experiences of adverse drug reactions. Face validity was assessed for 10 instruments (43%), three reported construct validity (13%) and three described reliability (13%). Responsiveness was not ascertained. Conclusions. Although there is evidence of good psychometric properties for a reduced number of patient reported instruments, currently available instruments do not offer a comprehensive set of resources to measure the effects of interventions to improve patient safety in primary care from a patient perspective. Future research in the field should prioritize (i) the evaluation of the performance of already available instruments and (ii) the development of new instruments that enable an comprehensive assessment of patient safety at general practices.
Introduction
Since the publication of the Institute of Medicine's 2000 report 'To Err is Human' (1), patient safety has become one of the top research priorities in most of the developed countries. Concern about the safety of patients in hospital settings has driven most research in the field and the knowledge base about patient safety in primary care is still sparse. A stronger emphasis on primary care patient safety research is needed because many safety incidents identified in hospitals actually originate in primary care (2) (3) (4) , an environment in which, in most of the developed countries, the majority of health care contacts takes place (5) . Estimates of the rate of patient safety incidents in primary care ranges from 5 to 80 safety incidents per 100 000 consultations (6) , and it has been observed that between 45% and 76% of the errors occurring in primary care can be prevented (7) (8) (9) .
Measurement is critical to progress in this research field, as having available methods to obtain reliable, valid, feasible and repeatable rates of events are necessary for internal improvement, external accountability and research into underlying causes and mechanisms of the safety events that happen in primary care (10) . Ambulatory patient safety has been measured with information from different sources, none of which is exempt of weaknesses (11) . Physician reported information has been used in instruments measuring safety culture or in voluntary physician reports of errors (9, (12) (13) (14) (15) (16) (17) (18) . It has been, however, argued that physician reports can constitute an unreliable source of information for assessing patient harm, as they might underreport errors and their consequences for patients (18, 19) . The trigger tools are also a commonly used method to measure patient safety in primary care, which rely on information from electronic medical records, and can therefore suffer from incomplete documentation. Although less frequently considered until now, patient reported information can also be used to measure patient safety in primary care. Evaluations from the perspective of the individual who has suffered medical harm are obviously relevant, but even when a safety incident has not resulted in harm, patients may still provide valid and useful information. Increasing evidence suggests that patients can be involved in improving patient safety, as they are acute observers of their own care, actively and consistently collecting observations about their health care experience and highly motivated to ensure that correct treatments are adequately delivered (20) (21) (22) (23) (24) . Patients can make important contributions to the safety of health care, either as 'vigilant partners' or as observers of unsafe practices (25, 26) . The reliability of patient reporting of adverse events has been established as trustworthy (24) and it has been observed that they can identify problems that currently go unreported in health care provider reporting systems (27) (28) (29) .
In the light of the evidence supporting the use of patient reported information in patient safety research, the Agency for Healthcare Research and Quality in its report 'Research in Ambulatory Patient Safety 2000-2010: A Ten-Year Review' (11) identified as one of the main goals for improving ambulatory patient safety to be accomplished over the next 10 years, to identify valid and reliable methods to measure patient safety in primary care from patients' perspective.
Previous studies have reviewed available measurement methods of patient safety in primary care (11, 13) and of patient reports of adverse events (24) in multiple health care settings. However, no study has specifically reviewed the available patient reported instruments to measure patient safety in primary care.
In this study, we conducted a systematic literature review to identify available patient reported instruments to measure patient safety in primary care. We analysed the characteristics of the instruments and of the domains they included. Current gaps and future research needs are also discussed.
Methods
This systematic review was planned, conducted and reported according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (30) .
Data sources and searches
A comprehensive core search strategy was designed for Medline (Ovid) and subsequently adapted and implemented in Embase, CINAHL, ISI Web of Knowledge and Health Management Information Consortium. The search strategies were designed by the research team in conjunction with an information specialist, and combined medical subject headings terms and keywords (available in Appendix Table 1 ). Searches were not restricted by language, country or publication date. Additionally, all the references available in the bibliographic repository of the LINNEAUS Euro-PC (31) on Patient Safety in Primary Care were also screened. Grey literature search in documents by the 'Agency for health care research and quality' and the 'National Patient Safety Agency' was also searched. All searches were conducted in January 2012. For all the studies finally identified as relevant after the selection process, a snow balling technique using backward and forward citation searches were performed in ISI Web of Knowledge (32) . Studies published up to July 2012 were eligible for inclusion. A bibliographical database was created using EndNote X6 and used to store and manage the retrieved references.
Study selection
We included studies reporting the development, use or assessment of a patient reported measure of patient safety in primary care. Patient safety was broadly conceptualized as a 'property of healthcare systems and services associated with the occurrence and prevention of patient safety events'. Patient safety event was defined as '(i) harm or potential harm to one or more patients due to an interaction with the health care system that fails to adhere to accepted standards of care (attributable to error or systemic dysfunctions), or (ii) harm to one or more patients due the intrinsic risks of health care (interventions)' (33) . In order to qualify, the studies had to include an instrument that contained at least one item measuring patient safety as previously conceptualized. We restricted our review to the primary care setting. We defined primary care broadly following the approach proposed by the World Health Organization (34) , to ensure relevance to the different health systems providing primary care in different countries. No geographic, temporal or language publication limits were established. However, we only included those studies reporting an instrument to which we could have access to its full version.
Selection criteria were applied to titles and abstracts of the retrieved references. Following this initial stage, the full texts of the selected articles were obtained and read, and those meeting the selection criteria were included. Two reviewers independently applied the selection criteria, and disagreements were resolved by consensus with a third reviewer. For studies finally included that reported the use of a relevant instrument previously developed, the seminal reference and the full version of the instrument were retrieved. When the instrument was not made available with the seminal publication, we repeatedly attempted to retrieve it by contacting all the listed authors, both via e-mail and via other resources such as Research Gate.
Data extraction and synthesis
We designed, piloted and used structured forms to extract information on setting, number of items, constructs measured, administration method, psychometric properties and number of citations. Data were independently extracted from the instruments and their seminal paper by two reviewers, and discrepancies were resolved by consensus. Authors were contacted for clarification when needed. We ranked the relevance of all the instruments, which was estimated based on the strength of their psychometric properties and number of citations of the seminal article (used as a proxy of the frequency of use of the instrument). Two researchers identified and reviewed all the domains included in each instrument and classified them according to the main domains of patient safety they measured: attitudes and behaviours towards patient safety, general perceptions of patient safety, experiences of patient safety and harm (Fig. 1) . Extracted information was transferred into an electronic database. Descriptive analyses [percentage, mean, standard deviation (SD), minimum, maximum, median and interquartile range] were performed as appropriate.
Results

Identification of instruments
Search results are summarized in the PRISMA flowchart (Fig. 2) . The initial search identified a total of 20 614 citations, of which 5504 were duplicated. Title and abstract screening of the remaining 14 866 citations resulted in the inclusion of 244 citations for further review. After examination of full text articles, 24 articles were identified as being eligible. The search of backward and forward citations of these articles retrieved four additional articles, resulting in 28 articles finally included, which reported the use or development of 23 different instruments . Table 1 presents aggregated characteristics of the instruments identified, whereas Table 2 details the characteristics of each instrument. The first instrument was published in 1996, although almost half of them (43%) were published from 2008 onwards. Instruments were developed in 11 countries, the USA and UK being the ones with the highest number of instruments (10 and 4 instruments, respectively).
Description of the instruments
Instruments were designed for targeting general population and tended not to be age, or condition specific. The exception were four instruments specifically designed for elderly patients (35, 37, 45, 54) , and five instruments for patients with a specific condition or treatment (36, 42, 43, 48, 50) . None of them was gender specific.
Thirteen instruments were designed for paper-based selfadministration (35) (36) (37) (40) (41) (42) (43) (44) (45) 51, 54, 56, 57) , six for phone interview (39, (46) (47) (48) 52, 55) and two consisted in electronic reporting systems (computer self-administered) (49, 53) . The overall number of items in each instrument ranged from 4 to 357 (mean = 67, SD = 97).
Instrument content
The terms most commonly used to describe patient safety events in primary care settings were 'incident', 'preventable adverse events' and 'medical mistake'. In most occasions, there was no definition for these terms was provided. More than two-thirds of the instruments (70%) focused on medication problems, mostly on patient experiences of adverse drug reactions (ADR).
No questionnaire measured all four key domains of patient safety. Nine instruments (39%) measured two or more domains, and four of them measured three domains, consistently including experiences of patient safety events and some measure of harm.
Five instruments measured patients' attitudes or behaviours toward patient safety (39, 42, 45, 47, 57) . Three of them were focused on patients' attitudes towards medication safety (39, 42, 47) . In contrast, the questionnaire developed by Witman et al. (57) measured patients' attitudes toward physician mistakes, whereas the 'Seniors Empowerment and Advocacy for Patient Safety (SEAPS)' (45) examined seniors' embracement of ambulatory patient safety self-advocacy behaviours and displayed strong psychometric properties.
Two instruments measured patients' perceptions of patient safety (38, 53) . The 'Perception de la dangerosite des medicaments' questionnaire (38) examined how risk of ADRs is perceived by patients, whereas the instrument developed by Phillips et al. (53) measured patients' perception of the frequency of safety events.
Twelve instruments included measures of patient experiences of safety events (39) (40) (41) (42) 46, 47, 49, (51) (52) (53) 55, 56) . Experiences of diagnosis errors (misdiagnosis, delayed diagnosis or wrong diagnosis) and of treatment-related safety events (most commonly of adverse drug events but of treatment errors) were the most frequent type experiences examined. Specially worth noting is the 'Out-of-Hours Patient Questionnaire' (41), which showed strong face and construct validity and reliability. Despite not being a genuine measure of patient safety, this questionnaire included different items examining relevant aspects of patient safety, such as accuracy of the diagnosis or experience with treatment received.
Sixteen instruments measured harm (35, 36, 39, (42) (43) (44) (46) (47) (48) (49) (50) (51) (52) (53) (54) (55) . Harm was conceptualized in terms of the impact of a specific safety event on health outcomes, quality of life or use of health services. The questionnaire developed by Jarernsiripornkul et al. (50) was the one displaying strongest psychometric properties. However, this questionnaire exclusively examined harm produced a consequence of an adverse drug event, mainly consisting in a symptom checklist.
There was evidence for face validity for 10 instruments (43%), whereas evidence for construct validity was available only for three instruments: Out-of-Hours Patient Questionnaire (41), The SEAPS (45) and Medication risk questionnaire (37) . These instruments were also the only ones for which there was evidence of their reliability. Responsiveness was not assessed in any of them.
Discussion
This review identified 23 patient reported instruments for the measurement of different aspects of patient safety in primary care. Evidence of their psychometric properties was available for a fraction, and most of the tools focused specifically on ADRs.
Although some instruments included other relevant constructs (e.g. experiencing a medical error or being harmed), none of them comprehensively included experiences and outcomes related to experiencing a safety problem.
Most instruments were developed as part of studies in which the main aim was not to develop an instrument per se but rather to determine the frequency of specific types of safety events in a specific setting and time. The over-representation of medication-specific instruments can also be explained by the need to test the safety of pharmaceutical products before and after they are released onto the market (13).
Strengths and limitations
The main strength of this systematic review lies in that it is the first time that patient reported instruments for the measurement of patient safety in primary care are systematically identified and reviewed. This is further strengthened by the comprehensiveness of the bibliographic searches. Systematic and manual searches were performed in the most relevant bibliographic databases on biomedical research, as well as in specific sites of grey literature. This was complemented by backward and forward search of citations of the articles initially included, which allowed us to identify a higher number of instruments.
Our review also has some limitations. Despite the efforts made to obtain the full version of the instruments, we did not have access to 13 potentially eligible instruments (58) (59) (60) (61) (62) (63) (64) (65) (66) (67) (68) (69) (70) , and therefore, they were not included in the analysis of our literature review. In order to ascertain whether this group of 13 instruments had similar characteristics to the 23 instruments included in our review, we examined the information available in their corresponding seminal articles. These analyses revealed that the group of potentially eligible instruments not included in the review had very similar characteristics to the instruments included. Most of them were mainly focused on patient reported of experiences of medication-related problems (58-63,65-69), and their psychometric characteristics were not reported (58) (59) (60) (61) (63) (64) (65) (66) (67) 69, 70 ).
An additional limitation of this review is that in some cases, it was debatable whether the setting of a study should be considered as primary care; we resolved such issues through discussion. Similarly, there is no widely accepted conceptual framework for patient safety in primary care settings yet (11) , and some aspects of patient safety-especially factors contributing to safety events-can be considered part of the realm of quality of care instead of patient safety. Again, we used a broad framework for patient safety and resolved such issues through discussion. We are confident that our review reflects the range of patient reported measures of patient safety in the primary care context.
Remaining gaps in knowledge
Most of the instruments identified in this systematic review had been published recently, suggesting an increasing awareness of the importance of taking into account patients' perspectives to improve their safety. Most of them have been, however, developed in the UK and USA, and instruments valid for other countries with different population and health systems characteristics are very much needed.
Over half of the studies did not examine the feasibility of administrating the instruments. However, instruments' feasibility in primary care is a highly relevant issue, which needs to be further understood. Qualitative research with Lack of standardization also constitutes an important gap. Taxonomies for classifying errors and harm were not consistently used for developing the instruments impairing our ability to make comparisons across studies using different instruments. Most researchers created specific taxonomies for their research, which varied in objective and scope. Further, most taxonomies were conceptually based and had limited empirical evidence on their utility to characterize errors or harm (15) . Barriers to health care access, extended waiting times and emotional disaffection, generally not considered serious safety problems in hospital-based research, may turn out to be important for patient safety incidents in primary care. They have the potential for long-term consequences because a reduced trust in the health system, may decrease both continuity and the use of preventive care and resultant higher need for emergency and acute care (71) . In this sense, the development of future instruments needs to be informed by qualitative research involving patients.
Another issue that limits the progress in this field is the lack of gold standards for the measurement of patient safety in primary care. Independent peer review of electronic medical records has been considered in the past as the most reliable method to measure patient safety in primary care (10) . However, this method is not exempt of limitations and its ability to serve as proxy for patient perceptions might be limited.
According to the American Medical Association 10-year report, major gaps persist in our understanding of patient safety in the ambulatory setting with virtually no credible studies on how to improve safety (11) . Adequate measurement methods are crucial to progress in the field. There is a lack and an urgent need for the incorporation of patient reported assessments into clinical practice for audit and safety improvement purposes. Therefore, future research in this field should be prioritized toward (i) the evaluation and head-to-head comparison of the performance of already available instrument and (ii) the development of new instruments that enable an overall assessment of patient safety.
There is a growing interest regarding possible strategies to involve patients in promoting their own safety. One of the key strategies that have been proposed is precisely the use of patient generated information (72) . However, the potential use of patient reported instruments in clinical practice to promote safer health care and to reduce the prevalence of harm has yet to be explored and constitutes an important gap in knowledge.
Conclusions
Despite the substantial number of instruments identified, this systematic review observed a lack of valid and reliable instruments specifically designed to provide a comprehensive measurement of the safety of care provided in primary care practices. There is still a gap for patient reported instruments for measuring patient safety in its breadth that are comprehensive, psychometrically robust, and specific to primary care. Until those instruments are developed and validated, the effectiveness of patient safety interventions cannot be properly evaluated.
